In this paper, we introduce a Hermite operational matrix collocation method for solving higher-order linear complex differential equations in rectangular or elliptic domains. We show that based on a linear algebra theorem, the use of different polynomials such as Hermite, Bessel and Taylor in polynomial collocation methods for solving differential equations leads to an equal solution, and the difference in the numerical results arises from the difference in the coefficient matrix of final linear systems of equations. Some numerical examples will also be given.
Introduction
Complex differential equations and their solutions play a major role in science and engineering. A physical event can be modeled by complex differential equations. Since a few of these equations cannot be solved explicitly, it is often necessary to resort to approximation and numerical techniques. In recent years, the studies on complex differential equations were developed very rapidly [1] [2] [3] [4] [5] [6] .
Since 1994, matrix polynomial collocation approaches such as Taylor and Bessel matrix collocation methods have been used by Sezer and colleagues [7] [8] [9] [10] [11] to solve the complex linear differential equations.
The present work contains two main parts, in the first part, we use Hermite matrix collocation method to find the approximate solution of higher-order linear complex differential equations of the following form.
which is a generalized case of the complex differential equations given in [5, 6] , with themixed conditions
in the following rectangular domain
or elliptic domain
In the second part, we will study the effect of using different polynomial classes on the matrix polynomial methods.
The outline of this paper is as follows. In Section 2, we briefly introduce Hermite polynomial and describe details of using these polynomials in matrix polynomial collocation method. Section 3 focuses on the comparison of matrix collocation methods when different polynomials are used. We present the results of numerical experiments in Section 4. Finally, conclusions are drawn in Section 5.
Hermite Matrix Polynomial Collocation Method
In this section, we describe the matrix form of Hermite polynomials and Hermite collocation Method for complex differential equations. Our aim is to find an ap-
Then, by taking into account (5), we obtain
and we can replace series (6) in the matrix form
Furthermore, the relation between the matrix   Z z and its derivative 
From the matrix Equation (10), we get the following relations:
By using relations (9) and (11), we have a recurrence relation in what follows
For the collocation points , the matrix relation (12) becomes
For one can write the relation (13) in the following form
where
Moreover, substituting the collocation points into Equation (3), we have
By means of the expressions (13) and (14), we acquire the fundamental matrix equation
In which
. With the aid of relation (12), we can obtain the corresponding matrix form due to the condition (4) as follows
Briefly, the system of the matrix Equation (17) can be written in the matrix form 
We can write Equation (16) in the form
such that
where G q is defined in (16). The augmented matrix of Equation (19) becomes
The augmented matrix of Equation (18) Proof. [13] . Based on the above theorem, if the bases of approximate space in collocation methods are chosen from complex polynomials up to degree N, using different bases or choosing of different complex polynomial classes as the base has no effect on the approximate solution, theoreticcally. This means that if and
